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ABSTRACT. Structural analysis of Triassic and Lower Jurassic calcareous nannofloras using the scanning
electron microscope has revealed five major coccolith lineages, each defined by characteristic rim structures.
The evolutionary and taxonomic importance of rim structure underlies the classification presented, which is
set as far as possible within an evolutionary framework. One new order, Watznaueriales; one new family,
Mazaganellaceae; three new genera, Mazaganella, Bucanthus, and Timorella; fourteen new species, Crepidolithus
granulatus, Mitrolithus lenticularis, Timorella cypella, Bucanthus decussatus, Mazaganella pulla, M. protensa,
Biscutum planum, B. grandis, B. intermedium, Discorhabdus criotus, Calyculus depressus, Bussonius leufuensis,
Lotharingius primigenius, and L. imprimus; and two new subspecies, Parhabdolithus liasicus liasicus and P. [.
distinctus are described and discussed. A comprehensive evolutionary scheme has been developed and the
processes and patterns of coccolith evolution evaluated. A new biostratigraphic zonation scheme for north-
west Europe based upon calcareous nannofossils is formulated with eight zones and eleven subzones.
Mediterranean and Pacific assemblages revealed a marked provincialism in the Lower Jurassic. A Tethyan
Realm (Mediterranean-Tethys) was characterized by abundant Mitrolithus jansae (Sinemurian-Lower
Toarcian) and the earlier first occurrence of many taxa. Pacific-Tethys information, while still limited,
includes assemblage features distinct from those of the Mediterranean and north-west Europe.

INTRODUCTION

THE late Triassic-early Jurassic time interval represents a particularly important period for
calcareous nannofossils. It includes their earliest known occurrences in the Triassic of Tethys,
rapid expansion in terms of both abundance and diversity, and subsequent colonization of the
adjacent epicontinental seas. During this time the coccolithophorid algae became established as
the dominant calcareous nannofossil group and formed an increasingly important component of
marine phytoplankton. The coccolithophorids increased from three species in the Rhaetian to over
fifty species in the Toarcian; by Pliensbachian times six major family groups had appeared from
which all later Mesozoic developments can be traced.

This time interval despite its recognized significance has remained relatively poorly known, with
only approximately thirty pertinent studies. The bulk of this published work has concentrated on
taxonomy (e.g. Deflandre 1954; Noél 1965, 1973; Rood et al. 1973; Griin et al. 1974; Goy 1981)
and biostratigraphy (e.g. Stradner 1963; Prins 1969; Barnard and Hay 1974; Hamilton 1982). Ideas
concerning the early evolution of calcareous nannofossils is limited to papers by Prins (1969) and
Jafar (1983), and palaeobiogeographic information is severely restricted by the eurocentric nature
of almost all the research. The presence of calcareous nannofossils and coccoliths in the Upper
Triassic has only recently been successfully demonstrated by Moshkovitz (1982), Jafar (1983), and
Bown (1985) working on material from the Austrian and German Alpine region.

The results presented here form part of a major initiative at University College London under
the supervision of Dr A. R. Lord which has followed the publication of the generalized
Stratigraphical Index of Calcareous Nannofossils (Lord 1982), itself a synthesis of earlier project
work. The aim is to establish a greater understanding of all aspects of early and mid-Mesozoic
calcareous nannofossils. This entire period has lacked the quantity and quality of work which has
especially characterized the study of Tertiary calcareous nannofloras.

This paper presents a coherent taxonomy including detailed descriptions and illustrations of all
observed taxa. The classification employed benefited greatly from detailed scanning electron
microscopy and from an improved evolutionary understanding of nannofossils, particularly
coccoliths, for this interval. A comprehensive evolutionary scheme is proposed utilizing the
recognition of discrete coccolith rim structure groups and the lineages they define. The processes
and patterns of coccolith evolution during this part of their history are also described and discussed.
A new calcareous nannofossil biostratigraphic zonation scheme is proposed for north-west Europe
and the need for separate biozonations in Mediterranean-Tethys and Pacific-Tethys is discussed.
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TEXT-FIG. 1. Location of study sections. Triassic: 4/pine— Weissloferbach, Fischerwiese, Kendelbachgraben,

Pass Lueg, Picolbach., Ofenbach, Lehenmiihlengraben. North-west European—St Audries Slip, Lavernock,

Larne. Lower Jurassic: Britain—BGS Mochras Borehole, BGS Trunch Borehole, Hock Cliff, Yorkshire

Coast, Skye and Raasay. South Germany—Trimeusel, Ballrechten, Badenweiler, Unterstiirmig, Ebersdorf.

Netherlands (boreholes)—Oldenzaal 4, Zweelo 1, Boeikop 1. Mediterranean-Tethys sections— Brenha (Portu-

gal), Djebel Zaghouan (Tunisia), Longobucco (South Italy), DSDP Site 547. (Pacific-Tethys sections— Timor,
Picun Leufu (Argentina), Queen Charlotte Islands (Canada) were also studied.)
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